Investigation of Iron Metabolism for Regulating Megakaryopoiesis and Platelet Count According to the Mechanisms of Anemia.
Iron deficiency anemia (IDA) is characterized by depletion of total body iron stores or a poor supply of plasma iron. By contrast, chronic inflammation makes iron unavailable for hematopoiesis through a cytokinemediated cascade and leads to a condition known as anemia of chronic disease (AOC). However, the laboratory data regarding the regulatory role of iron metabolism on platelet count has not been fully discussed yet. In this study, we investigated the relationship between iron status and platelet production according to different anemic mechanisms representing different iron metabolisms. The study included a total of 759 specimens. Blood samples were obtained through venipuncture. The complete blood count was measured using an Advia 2120 (Siemens Healthcare Diagnostics Inc., USA). Biochemical indices including iron level were estimated using a Toshiba chemical analyzer (Toshiba, Japan). In the AOC group, we found a significant relationship between platelet count and serum iron level (p < 0.27), whereas there was no correlation in the IDA group. Moreover, when the AOC patient group was subdivided by serum iron level, a remarkable difference was observed as follows. The platelet count was significantly correlated with serum iron level only in the AOC group with decreased serum iron levels (serum iron < 50 µg/dL) (p < 0.0001), while there was no correlation in the AOC group with normal serum iron levels (serum iron 50 - 100 µg/dL). Iron deficiency in AOC involves upregulated hepcidin production induced by elevated inflammatory cytokines. This can cause increased iron sequestration in macrophages and decreased iron absorption for bone marrow. The condition of decreased megakaryocytic iron supply makes megakaryocytes with higher ploidy which can release more platelets than lower ploidy. Moreover, reactive thrombocytosis in inflammatory states occurs by cytokine cascades involving interleukin 6 and thrombopoietin in AOC. These two features may enhance thrombocytosis in patients of AOC with decreased iron level. In the future, further study should be performed to elucidate regulating mechanism of iron metabolism for megakaryopoiesis in AOC patients, and guide proper supplemental therapy of iron to decrease thrombotic risk due to reactive thrombocytosis in various kinds of anemia.